PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 2002-337356 
(43)Date of publication of application : 27.11.2002 



(51)Int.CI. 


B41J 2/175 




(21) Application number 


2001-148297 (71)Applicant 


SEIKO EPSON CORP 


(22)Date of filing : 


17.05.2001 (72)Inventor : 


SHINADA SATOSHI 






TSUKAHARA MICHIYA 






OGURA YASUHIRO 



(54) INK STORAGE TANK 




without increasing costs as in the prior 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink 
storage tank which can stir inside ink by only a 
channel structure and a channel shape and 
effectively prevent ink from settling while hardly 
complicating a head structure or hardly increasing 
costs. 

SOLUTION: An ink cartridge 1 for storing ink to 
be supplied to a recording head which discharges 
ink drops corresponding to printing signals is 
provided with a communication port 1 5A where 
ink flows. A stirring member 7 for stirring ink by 
changing the direction of the ink flowing the 
communication port 15A is set to the downstream 
side of the communication port 15A. The ink in 
the cartridge 1 is automatically stirred when 
flowing in the communication port 15A. The ink 
can be effectively prevented from settling by the 
simple structure without complicating the 
structure of the cartridge 1 or a recorder itself and 
art. 
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Machine English Translation of JP 2002-337356 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink reservoir tank characterized by establishing a stirring means to have 
the passage section in which it is the ink reservoir tank which stores the ink supplied to 
the recording head which carries out the regurgitation of the ink droplet corresponding to 
a printing signal, and ink flows, to change the direction of the ink which flows the 
passage section near the above-mentioned passage section, and to stir ink. 
[Claim 2] The ink reservoir tank according to claim 1 by which the stirring means is 
established near the passage section which is equipped with two or more ink rooms, and 
is open for free passage in the ink room of the downstream from the ink room of the 
upstream. 

[Claim 3] The ink reservoir tank according to claim 2 by which the above-mentioned 
stirring means is formed in the downstream of the passage section. 
[Claim 4] The ink reservoir tank according to claim 2 or 3 set up so that the downstream 
opening area of the above-mentioned passage section may become smaller than upstream 
opening area. 

[Claim 5] An ink reservoir tank given in any 1 term of claims 2-4 in which the above- 
mentioned stirring means is formed so that ink may flow toward a top from under the ink 
reservoir tank of a busy condition. 

[Claim 6] An ink reservoir tank given in any 1 term of claims 2-4 in which the above- 
mentioned stirring means is formed so that the vortex of ink may be generated at the ink 
room of the downstream. 

[Claim 7] The ink reservoir tank characterized by forming the inclined plane to the 
migration direction of carriage in the ink interior of a room which is the ink reservoir tank 
which stores the ink supplied to the recording head which is carried in the carriage which 
carries out both-way migration along with a record medium, and carries out the 
regurgitation of the ink droplet corresponding to a printing signal, and stores ink. 
[Claim 8] The ink reservoir tank according to claim 7 by which the above-mentioned 
inclined plane is formed in the base of an ink room. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink reservoir tank which stores the 
ink supplied to the recording head which carries out the regurgitation of the ink droplet 
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corresponding to a printing signal. 
[0002] 

[Description of the Prior Art] Generally, what homogeneity was made to distribute 
particulate materials, such as a pigment, in a solvent, and mixed the ink used for an ink 
jet recording device is used. Printing is not performed over a long period of time, but 
when such ink is placed in the condition that ink does not circulate, into the ink stores 
dept., it has the property in which a particulate material descends and precipitates with 
the specific gravity difference of a solvent and a particulate material. 
[0003] To precipitate of such a particulate material, in order to maintain concentration 
uniformly, forming churning equipment has been examined. For example, with the ink jet 
type mark copy equipment indicated by JP,5-229140,A, in order to agitate effectively ink 
with high viscosity, and the ink containing a pigment with large specific gravity, the 
revolving shaft which gives an impeller and it rotation is established in an ink stores 
dept., and making it rotate with a drive motor from the outside of an ink stores dept. is 
performed. 

[0004] However, with the above-mentioned equipment, since the structure of preparing 
an impeller and a revolving shaft in an ink stores dept. is taken, while an ink stores dept. 
is enlarged, there is a problem that the drive of an impeller or a revolving shaft is required 
and equipment itself becomes complicated. Moreover, when the ink residue of an ink 
stores dept. becomes below fixed, the function of an impeller is halved and there is also a 
problem that sufficient stirring effect is not expectable. 

[0005] As what solves such a problem, the electrostatic ink jet recording device indicated 
by JP,10-286962,A is devised. In this recording device, the churning electrode of an 
opposite pair is arranged inside an ink stores dept., fixed time amount and alternating 
voltage are impressed, and a polarity is changed. Thereby, even when an electrification 
toner precipitates within an ink stores dept., the electrification toner which precipitated by 
polar change of a churning electrode moves to a low-battery side repeatedly, and a 
churning operation arises in the precipitating electrification toner, and it becomes ink of 
concentration regularity. 

[Problem(s) to be Solved by the Invention] However, the control controller which 
prepares the stirring electrode of a pair in an ink stores dept., impresses alternating 
voltage to a stirring electrode from the exterior of an ink stores dept., and changes a 
polarity also with the above-mentioned ink jet type recording device is required. For this 
reason, the structure of an ink stores dept. and equipment itself was complicated, and the 
cost rise of equipment or the ink stores dept. itself was not avoided, but it was unsuitable 
for the especially exchangeable ink cartridge. 

[0006] This invention was made in view of such a situation, and it aims at offer of the ink 
reservoir tank which can prevent sedimentation of ink effectively, without being able to 
stir internal ink only in passage structure or a configuration, and carrying out most of 
complication and cost rise of head structure. 
[0007] 

[Means for Solving the Problem] Let it be the 1st summary to establish a stirring means 
have the passage section in which it is the ink reservoir tank which stores the ink supplied 
to the recording head to which the ink reservoir tank of this invention carries out the 
regurgitation of the ink droplet corresponding to a printing signal in order to attain the 
above-mentioned purpose, and ink flows, change the direction of the ink which flows the 
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passage section near the above-mentioned passage section, and stir ink. 
[0008] That is, the above-mentioned ink reservoir tank is equipped with the passage 
section in which ink flows, and since a stirring means to change the direction of the ink 
which flows the passage section near the above-mentioned passage section, and to stir ink 
is established, in case the above-mentioned passage section is flowed, the ink in an ink 
reservoir tank is stirred automatically. Therefore, sedimentation of ink can be effectively 
prevented with simple structure like before, without carrying out complication and cost 
rise of the structure of an ink stores dept. or the recording device itself. 
[0009] In the ink reservoir tank of this invention, it has two or more ink rooms, and when 
the stirring means is established near the passage section which is open for free passage 
in the ink room of the downstream from the ink room of the upstream, or when the 
above-mentioned stirring means is formed in the downstream of the passage section, in 
the ink reservoir tank equipped with two or more ink rooms, sedimentation of ink can be 
prevented effectively. 

[0010] In the ink reservoir tank of this invention, when being set up so that the 
downstream opening area of the above-mentioned passage section may become smaller 
than upstream opening area, the rate of flow of the ink which passes the passage section 
becomes quick, and the stirring effectiveness improves. 

[001 1] In the ink reservoir tank of this invention, when the above-mentioned stirring 
means is formed so that ink may flow toward a top from under the ink reservoir tank of a 
busy condition, or when the above-mentioned stirring means is formed so that the vortex 
of ink may be generated at the ink room of the downstream, sedimentation of ink can be 
effectively prevented with simple structure. 

[0012] Moreover, the ink reservoir tank of this invention is an ink reservoir tank which 
stores the ink supplied to the recording head which is carried in the carriage which carries 
out both-way migration along with a record medium, and carries out the regurgitation of 
the ink droplet corresponding to a printing signal, and makes it the 2nd summary to form 
the inclined plane to the migration direction of carriage in the ink interior of a room 
which stores ink. 

[0013] That is, since the inclined plane to the migration direction of carriage is formed in 
the ink interior of a room which stores ink, the ink which rocks the ink interior of a room 
in the migration direction of carriage with both-way migration of carriage produces the 
flow to the vertical direction along the above-mentioned inclined plane, and the above- 
mentioned ink reservoir tank is stirred automatically. Therefore, sedimentation of ink can 
be effectively prevented with simple structure like before, without carrying out 
complication and cost rise of the structure of an ink stores dept. or the recording device 
itself. 

[0014] In the ink reservoir tank of this invention, when the above-mentioned inclined 
plane is formed in the base of an ink room, even if the ink of the ink interior of a room 
runs short, it stirs effectively. 
[0015] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is 
explained in detail. 

[0016] Drawing 1 is drawing showing an example of the circumference structure of an 
ink jet type recording device where the ink reservoir tank of this invention is applied. 
This equipment is equipped with the carriage 75 with which the recording head 73 was 
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attached while the ink cartridge (henceforth a "cartridge") 1 to which this invention was 
applied is carried. 

[0017] It connects with a stepping motor 79 through a timing belt 77, and the above- 
mentioned carriage 75 is guided at a guide bar 78, and carries out both-way migration in 
the paper width direction (main scanning direction) of the recording paper 76. The above- 
mentioned carriage 75 presents the core box opened in the upper part, and a cartridge 1 is 
carried, while being attached in the recording paper 76 and the field (this example 
inferior surface of tongue) which counters so that it may be exposed of the nozzle side of 
a recording head 73. 

[0018] And ink being supplied to the above-mentioned recording head 73 from a 
cartridge 1, and moving carriage 75, recording paper 76 top face is made to breathe out 
an ink droplet, and an image and an alphabetic character are printed by the dot matrix on 
the recording paper 76. 

[0019] Drawing 2 and drawing 3 are the decomposition perspective views showing the 
above-mentioned cartridge 1 . This cartridge 1 is equipped with the body 2 of a container 
of the flat shape of a rectangle with which one field (right lateral in drawing 2 ) carried 
out opening, and the lid 3 which closes the above-mentioned opening. The above- 
mentioned body 2 of a container and the lid 3 are formed by each from synthetic resin. 
[0020] Drawing 4 shows the condition of having seen the above-mentioned body 2 of a 
container from the opening side. The ink feed hopper 4 is formed in the apical surface 
(this example inferior surface of tongue) of the path of insertion of the above-mentioned 
body 2 of a container, and the stop members 5 and 6 are formed in the side face of the 
right and left in drawing 4 in one with the body 2 of a container, respectively. The valve 
element (not shown) which opens by insertion of an ink supply needle is held in the 
above-mentioned ink feed hopper 4. In addition, in drawing 2 and drawing 3 , 2B is a 
crevice in which the storage means (not shown) formed in the lower part of the stop 
member 5 by the side of the ink feed hopper 4 is held. 

[0021] Two ****s of the interior of the above-mentioned body 2 of a container are 
carried out up and down with the wall 10 prolonged so that it may be on the ink feed 
hopper 4 side with a declivity a little in an abbreviation horizontal direction. The field 
below the above-mentioned wall 10 is formed in the 1st ink room 1 1 in which ink is held. 
[0022] The field above the above-mentioned wall 10 gives the internal surface of the 
body 2 of a container, and the clearance between abbreviation regularity by the frame 14 
including a wall 10, and is divided. The atmospheric-air free passage way 13 and 13' 
which make the 1st ink room 1 1 open for free passage with atmospheric air through a 
through-hole 67 with the clearance formed between the above-mentioned frame 14 and 
the internal surface of the body 2 of a container and the wall 12 prepared in the bulb hold 
room 8 side of the above-mentioned frame 14 are formed. Welding of the lid 3 is carried 
out to the above-mentioned wall 12 and the peripheral wall of the body 2 of a container, 
and atmospheric-air free passage way 13' is formed. 

[0023] The interior of the above-mentioned frame 14 is divided into right and left by the 
wall 15 prolonged in the lengthwise direction where free passage opening 15A to which 
ink circulates was formed in the pars basilaris ossis occipitalis. And the field located in 
the right-hand side of the illustration divided with the above-mentioned wall 15 is formed 
in the 3rd ink room 16 which sucks up the ink of the 1st ink room 1 1 and is stored 
temporarily. Moreover, the field located in the left-hand side of illustration is formed in 
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the 3rd ink room 17 in which the differential pressure regulating valve which consists of 
a film valve 52 and spring 50 grade is held. 

[0024] The free passage passage 18 which connects the between the 3rd ink room 16 and 
near the base 2A of the body 2 of a container, and introduces the ink of the 1st ink room 
1 1 into the 3rd ink room 16 is formed in the field corresponding to the 3rd ink room 16 of 
the above-mentioned 1st ink room 11. The rectangular field where the perimeter was 
surrounded with the wall 19 is formed in the lower part of the above-mentioned free 
passage passage 18, and the free passage openings 19A and 19B are formed in the lower 
part and top face at the above-mentioned wall 19, respectively. 
[0025] The above-mentioned free passage passage 18 forms groove crevice 18A in the 
front face (the field of the opposite side is hereafter called "front face of the body 2 of a 
container" the opening side of the body 2 of a container) of the body 2 of a container, and 
is formed by closing this crevice 1 8A with the film (not shown) of air barrier property. 
[0026] And the upper part is open for free passage with the 3rd ink room 16 through the 
free passage opening 47, opening (not shown) is formed in the field of the rectangle 
surrounded with the lower wall 19, and the above-mentioned free passage passage 18 is 
open for free passage with the 1st ink room 1 1 . By this, it is open for free passage 
through the 1st ink room 1 1, a buffer room, and the free passage passage 18, the ink of 
the 1st ink room 1 1 is introduced into the 3rd ink room 16, and it gets. 
[0027] Moreover, the ink inlet 20 used in case ink is poured into the 1 st ink room 1 1 is 
formed in the part which counters the free passage passage 1 8 at base 2A of the body 2 of 
a container. Furthermore, near the above-mentioned ink inlet 20, the air exhaust port 21 
which discharges air in the case of ink impregnation is formed. 
[0028] The wall 22 which separates predetermined spacing between top-face 14A of a 
frame 14, and is prolonged in a longitudinal direction is formed in the above-mentioned 
3rd ink room 17. Moreover, the above-mentioned 3rd ink room 17 is divided with the 
wall 24 which presents the approximate circle arc which followed the above-mentioned 
wall 22, and the part surrounded by the above-mentioned wall 24 has become the field in 
which the differential-pressure-regulating-valve hold room 33 and the filter hold room 34 
are formed. 

[0029] Furthermore, while forming the differential-pressure-regulating-valve hold room 
33 in the front- face side of the thickness direction of the field surrounded with the wall 24 
of the above-mentioned approximate circle arc, and the field which counters, 2 ****s is 
carried out in the thickness direction with the wall 25 so that the filter hold room 34 may 
be formed in an opening side. The filter attachment section 31 of the cartridge to which 
joining of the filter 55 is carried out, and it fixes a filter 55 is formed in the interior of the 
above-mentioned filter hold room 34. Ink circulation opening 25A which leads the ink 
which passed the filter 55 to the differential-pressure-regulating -valve hold room 33 is 
prepared in the above-mentioned wall 25. 

[0030] The partition wall 26 equipped with free passage opening 26A between walls 10 is 
formed in the lower part of the wall 24 of the above-mentioned approximate circle arc, 
and the downstream (left-hand side in drawing 4 ) is formed in the 4th ink room 23 from 
this wall 26. Moreover, between the wall 24 of the above-mentioned approximate circle 
arc, and a frame 14, the partition wall 27 prolonged in a lengthwise direction in 
preparation for the lower part in free passage opening 27A is established, and ink passage 
28A is formed. 
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[0031] Moreover, while following the upper limit section of the above-mentioned wall 
27, the wall 30 of the shape of radii formed so that it might connect with the wall 24 and 
wall 22 of an approximate circle arc is formed. And the field surrounded by the radii wall 
30 of the above is formed in the ink circulation space 9. 

[0032] And ranging over the wall 30 of the shape of radii which forms the above- 
mentioned ink circulation space 9, the through hole 29 of the configuration which 
connected the great circle and the small circle is formed. And the great-circle side of the 
above-mentioned through hole 29 is open for free passage in the upper part of ink 
passage 28A, and the small-circle side of a through hole 29 is open for free passage in the 
upper part of the filter hold room 34 through free passage opening 24A prepared in the 
point of the wall 24 of an approximate circle arc. Thereby, ink passage 28 A and the filter 
hold room 34 are open for free passage through the above-mentioned through hole 29. 
[0033] And the ink which passed the free passage openings 15A, 26A, and 27A from the 
3rd ink room 16, and flowed into ink passage 28 A passes through the ink circulation 
space 9, and flows into the great-circle side of a through hole 29. Subsequently, the ink 
which flowed into the through hole 29 flows into the filter hold room 34 through free 
passage opening 24A from the small-circle side of a through hole 29. 
[0034] Here, the stirring member 7 which the direction of the ink which passed free 
passage opening 1 5 A is changed to the part of the downstream of free passage opening 
15A to which ink flows toward the 3rd ink room 17 of the downstream from the 3rd ink 
room 16 of the upstream, and stirs ink into it is formed. 

[0035] The above-mentioned stirring member 7 and its circumference structure are 
explained in detail using drawing 5 which is an enlarged drawing. The above-mentioned 
free passage opening 15A is formed in the lower limit section of a wall 15 which divides 
the 3rd ink room 16 and the 3rd ink room 17, and the ink of the 3rd ink room 16 flows to 
the 3rd ink room 17 in accordance with the wall 10 which forms the bottom of the 3rd ink 
room 16 and the 3rd ink room 17. From opening of the upstream, opening area is formed 
so that it may become small, and it raises the rate of flow of the ink which flows free 
passage opening 15 A, and the opening of the downstream deals in the above-mentioned 
free passage opening 15 A. 

[0036] And the above-mentioned stirring member 7 is projected and formed in the 
location of the downstream from the above-mentioned free passage opening 1 5 A of the 
wall 10 which forms the bottom of the 3rd ink room 17. Acclivity side 7A the flow of the 
ink which passed free passage opening 15A is made to go to the part which meets 
downstream opening of free passage opening 15A up is formed in the above-mentioned 
stirring member 7. The ink which flowed free passage opening 1 5A and flowed into the 
3rd ink room 17 by this flows toward a top from the bottom. 

[0037] Gradually [ top ], as for the above-mentioned inclined plane 7A, whenever [ tilt- 
angle ] is formed so that it may become large. Thereby, the ink which flowed up along 
with inclined plane 7A may have comes to generate a vortex in the 3rd ink room 17. 
[0038] On the other hand, the lower part and the ink feed hopper 4 of the above- 
mentioned differential-pressure-regulating-valve hold room 33 are opened for free 
passage by the passage which consists of wrap air blocking film (not shown) the groove 
crevice 35 formed in the front-face side, and this crevice 35. Thereby, the ink which 
flowed into the filter hold room 34 is filtered with a filter 55, passes through hole 25A, 
and flows to the ink feed hopper 4 from the passage formed through the differential- 
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pressure-regulating-valve hold room 33 in a crevice 35. 

[0039] On the other hand, the rill 36 which moves in a zigzag direction so that passage 
resistance may become high if possible, and the broad slot 37 which is open for free 
passage to the above-mentioned rill 36, and surrounds the differential-pressure- 
regulating-valve hold room 33 and the perimeter of a rill 36 are formed in the front face 
of the body 2 of a container. Moreover, the rectangle-like crevice 38 is formed in the field 
corresponding to the 3rd ink room 16 in the front face of the above-mentioned body 2 of 
a container. 

[0040] In the rectangle crevice 38 of the above, the frame part 39 and the rib 40 are 
formed in the condition of falling by one step. And the inside of the rectangle crevice 38 
of the above is formed in the atmospheric-air draught chamber which is open for free 
passage to atmospheric air through a rill 36 and a slot 37 by stretching the breathable film 
(not shown) which has ** ink nature in these. 

[0041] A through hole 41 is drilled by the inner side of the above-mentioned crevice 38, 
and the long and slender field 43 divided with the wall 42 in the 3rd ink room 16 is open 
for free passage. Moreover, in the field by the side of a front face, the rill 36 is open for 
free passage from the breathable film of the above-mentioned crevice 38. furthermore, 
the above - the through hole 44 is drilled in the through hole 41 of the long and slender 
field 43, and the edge of the opposite side. This through hole 44 is opened for free 
passage by the bulb hold room 8 which is an atmospheric-air open-valve room through 
the through hole 46 drilled so that it might be open for free passage with the slot 45 for a 
free passage formed in the front-face side of the body 2 of a container, and the above- 
mentioned slot 45. 

[0042] That cartridge insertion side (this example under) is opened wide, the bulb hold 
room 8 is formed possible [ penetration of the piece of discernment and bulb actuation 
lever which were formed in the body of a recording apparatus ], and the atmospheric-air 
open valve which opens by penetration of an actuation lever and always maintains an 
open- valve condition is held in the upper part. 

[0043] drawing 6 - the above-mentioned filter hold room 34 and a differential-pressure- 
regulating-valve hold room - about 33 cross-section structure is shown. In addition, the 
right-hand side of illustration is a front-face side of the body 2 of a container with the 
differential-pressure-regulating-valve hold room 33. It is constituted with a spring 50 and 
the ingredient in which elastic deformation, such as an elastomer, is possible by the 
above-mentioned differential-pressure-regulating-valve hold room 33, and the film valve 
52 which equipped the core with the through hole 5 1 is held in it. That perimeter has 
annular heavy-gage part 52A, and the above-mentioned film valve 52 is being fixed to 
the body 2 of a container through the frame part 54 formed in this heavy-gage part 52A at 
one. Moreover, an end is contacted by spring receptacle section 52B of a film valve 52, 
and the above-mentioned spring 50 is contacted and supported by spring receptacle 
section 53 A of the lid 53 with which the other end covers with the lid of the differential- 
pressure-regulating-valve hold room 33. 

[0044] In addition, in drawing, 56 and 57 are air blocking film stuck on the front-face [ of 
the body 2 of a container ], and effective area side. Joining of the air blocking film 56 is 
carried out to walls 10, 15, 22, 24, 30, and 42, a frame 14, and the partition walls 26, 27, 
and 32. 

[0045] The ink which passed ink circulation opening 25A through the filter 55 by such 
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configuration has circulation prevented by the film valve 52. If the pressure of the ink 
feed hopper 4 declines in this condition, a film valve 52 will resist the energization force 
of a spring 50 with that negative pressure, it will separate from valve seat section 25B, 
and ink will flow into the ink feed hopper 4 via the passage which passed through the 
through hole 51 and was formed in the crevice 35. 

[0046] If the ink pressure of the ink feed hopper 4 rises to a predetermined value, a film 
valve 52 will be ****(ed) by valve seat section 25B according to the energization force 
of a spring 50, and circulation of ink will be intercepted. Ink can be discharged from the 
ink feed hopper 4, maintaining fixed negative pressure by repeating such actuation. 
[0047] Drawing 7 shows the cross-section structure of the bulb hold room 8 for an 
atmospheric-air free passage. A through hole 60 is drilled by the wall which divides the 
above-mentioned bulb hold room 8, and in the perimeter, the press member 61 
constituted by elastic members, such as rubber, here is supported by the body 2 of a 
container, and is inserted movable. At the tip by the side of penetration of the above- 
mentioned press member 61, the valve element 65 which was supported by the elastic 
member 62 and was always energized by the through hole 60 is arranged. In this 
example, as for the above-mentioned elastic member 62, the flat spring by which the 
lower limit was fixed by the projection 63 and the center section was regulated by the 
projection 64 is used. 

[0048] On the other hand, the arm 66 is arranged in the opposite side of the above- 
mentioned press member 61. The above-mentioned arm 66 is being fixed to the body 2 of 
a container through rotation supporting-point 66A to which the path-of-insertion side 
(this example lower limit) of that cartridge 1 is located inside the actuation lever 70 
mentioned later. Moreover, that drawing side (this example upper part side) has projected 
the above-mentioned arm 66 aslant to the admission passage of the actuation lever 70. 
Heights 66B which oppresses the press member 61 is formed at the tip of the above- 
mentioned arm 66. By such configuration, the through-hole 67 prepared in the upper part 
of the 1st ink room 1 1 is connected to the crevice 38 for an atmospheric-air free passage 
through a through hole 60 at the time of valve opening of a valve element 65. 
[0049] As shown in drawing 8 , when the cartridge holder 71 with which the actuation 
lever 70 was set up by the inferior surface of tongue is loaded with a cartridge 1, the arm 
66 toward which the actuation lever 70 inclined is contacted, and heights (press member) 
61 are made to incline in a valve element 65 side with pushing of a cartridge 1 by such 
configuration. Thereby, a valve element 65 separates and makes atmospheric air open the 
crevice 38 for an atmospheric-air free passage wide through the through hole 46 
mentioned above, a slot 45, a through hole 44, a field 43, and a through hole 41 from a 
through hole 60. 

[0050] Moreover, since an arm 66 loses support of the actuation lever 70 when drawn out 
from the cartridge holder 71, a valve element 65 blocks a through hole 60 according to 
the energization force of a flat spring 62, and a free passage with an ink hold field and 
atmospheric air is severed. In addition, in drawing, a sign 72 shows the ink supply needle 
which supplies ink to the ink jet recording head 73. 

[0051] Where all the members, such as a valve, are included in the body 2 of a container 
as mentioned above, air blocking film is stuck on a front face so that the field in which 
the crevice is formed at least may be covered. Thereby, the capillary which serves as an 
atmospheric-air free passage way with a crevice and a film is formed in a front-face side. 
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[0052] Moreover, air blocking film 56 is stuck on opening of the body 2 of a container by 
heat joining etc. so that it may become in airtight to each wall mentioned above. And a 
lid 3 is put from moreover and joining etc. is fixed. The closure is carried out so that the 
field divided with each wall may be open for free passage through free passage opening 
or opening by this. 

[0053] Furthermore, the closure also of the opening side of the bulb hold room 8 is 
similarly carried out by heat joining by air-blocking-film 56', and a cartridge 1 is made to 
it. Thus, by taking the structure which closes an ink hold field by air-blocking-film 56 
grade, it becomes possible it not only can to fabricate the body 2 of a container easily, but 
to absorb rocking of the ink resulting from reciprocation of carriage according to film 
deformation of air blocking film 56, and to maintain an ink pressure as uniformly as 
possible. 

[0054] Subsequently, while inserting an ink filling pipe in the ink inlet 20, where the air 
exhaust port 21 is opened wide, the fully deaerated ink is poured in. After impregnation is 
completed, the ink inlet 20 and the air exhaust port 21 are closed with a film or a plug. 
[0055] Thus, since a free passage with atmospheric air is severed by the valve etc. and the 
constituted cartridge 1 is saved, whenever [ degassing / of ink ] is fully maintained. 
[0056] And in case the cartridge holder 71 is loaded with a cartridge 1, as advanced and 
mentioned above to the location where the ink feed hopper 4 is inserted in the ink supply 
needle 72, a through hole 60 is wide opened with the actuation lever 70, an ink hold field 
is open for free passage to atmospheric air, and the bulb of the ink feed hopper 4 is also 
opened with the ink supply needle 72. 

[0057] The cartridge holder 71 is normally equipped with a cartridge 1, and if printing is 
performed and ink is consumed by the recording head 73, since the pressure of the ink 
feed hopper 4 will fall below to default value, a film valve 52 is opened wide as 
mentioned above. Moreover, if the pressure of the ink feed hopper 4 rises, a film valve 52 
will close the valve. Thus, the ink maintained by predetermined negative pressure flows 
into a recording head 73. 

[0058] If consumption of the ink in a recording head 73 advances, the ink of the 1st ink 
room 1 1 will flow into the 3rd ink room 16 through the free passage passage 18. The air 
bubbles which flowed in here go up by buoyancy, and only ink flows into the 3rd ink 
room 17 via lower free passage opening 15 A. 

[0059] At this time, as shown in drawing 9 , the ink which passed free passage opening 
15A from the 3rd ink room 16 flows along with inclined plane 7A of the stirring member 
7, raising the rate of flow, changes a direction and flows toward the upper part. And flow 
is interrupted with the wall 24 of the shape of radii formed in the 3rd ink room 17, a 
vortex is generated in the 3rd ink room 17, and ink is stirred. 

[0060] And the ink in the stirred 3rd ink room 17 passes free passage opening 26A of a 
wall 26 which divides the filter hold room 34, passes along the 4th ink room 23, and 
flows into ink passage 28A. 

[0061] The ink which flowed ink passage 28A flows into the ink circulation space 9. The 
ink which passed through the above-mentioned ink circulation space 9 flows a small- 
circle side from the great-circle side of a through hole 29, passes free passage opening 
24A, and flows into the upper part of the filter hold room 34. 

[0062] Subsequently, the ink which flowed into the filter hold room 34 flows into the ink 
feed hopper 4 with predetermined negative pressure by the switching action of a film 
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valve 52, as it is filtered with a filter 55, through hole 25A is passed, and it flows into the 
differential-pressure-regulating-valve hold room 33 and being mentioned above. 
[0063] Here, since atmospheric air is open for free passage through the atmospheric-air 
free passage way 13, 13', and a through-hole 67 and the 1st ink room 1 1 is maintained by 
atmospheric pressure, it is not negative pressure's occurring and checking the flow of ink. 
[0064] Thus, in the above-mentioned cartridge 1, since the stirring member 7 which the 
direction of ink is changed from the 3rd ink room 16 to the downstream of free passage 
opening 15A to which ink flows toward the 3rd ink room 17, and stirs ink is formed, in 
case the above-mentioned free passage opening 15A is flowed, the ink in a cartridge 1 is 
stirred automatically. Therefore, sedimentation of ink can be effectively prevented with 
simple structure like before, without carrying out complication and cost rise of the 
structure of an ink stores dept. or the recording device itself. 
[0065] Drawing 10 and drawing 1 1 show the gestalt of operation of the 2nd of this 
invention. In this example, the inclined plane 32 to the migration direction (the arrow 
head B of illustration) of carriage 75 is formed in the base of the 3rd ink room 17. As for 
the above-mentioned inclined plane 32, the bottom is formed so that whenever [ tilt-angle 
] may become gradually large. 

[0066] By this, the ink which rocks the inside of the 3rd ink room 17 in the migration 
direction of carriage 75 with both- way migration of carriage 75 produces the flow to the 
vertical direction along the above-mentioned inclined plane 32, and serves as an eddy, 
and it stirs automatically. Moreover, since it is formed in the base of the 3rd ink room 17, 
the above-mentioned inclined plane 32 is effectively stirred, even if the ink in the 3rd ink 
room 17 runs short. Except it, it is the same as that of the gestalt of the above-mentioned 
implementation, and the same sign is given to the same part. Also by this cartridge, the 
same operation effectiveness as the gestalt of the above-mentioned implementation is 
done so. 
[0067] 

[Effect of the Invention] As mentioned above, since the stirring member which it has the 
passage section in which ink flows, and the direction of the ink which flows the passage 
section is changed near the above-mentioned passage section, and stirs ink is prepared 
according to the 1st ink reservoir tank of this invention, in case the above-mentioned 
passage section is flowed, the ink in an ink reservoir tank is stirred automatically. 
Therefore, sedimentation of ink can be effectively prevented with simple structure like 
before, without carrying out complication and cost rise of the structure of an ink stores 
dept. or the recording device itself. 

[0068] Moreover, since the inclined plane to the migration direction of carriage is formed 
in the ink interior of a room which stores ink according to the 2nd ink reservoir tank of 
this invention, the ink which rocks the ink interior of a room in the migration direction of 
carriage with both-way migration of carriage produces the flow to the vertical direction 
along the above-mentioned inclined plane, and is stirred automatically. Therefore, 
sedimentation of ink can be effectively prevented with simple structure like before, 
without carrying out complication and cost rise of the structure of an ink stores dept. or 
the recording device itself. 



TECHNICAL FIELD 
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[Field of the Invention] This invention relates to the ink reservoir tank which stores the 
ink supplied to the recording head which carries out the regurgitation of the ink droplet 
corresponding to a printing signal. 



PRIOR ART 



[Description of the Prior Art] Generally, what homogeneity was made to distribute 
particulate materials, such as a pigment, in a solvent, and mixed the ink used for an ink 
jet recording device is used. Printing is not performed over a long period of time, but 
when such ink is placed in the condition that ink does not circulate, into the ink stores 
dept., it has the property in which a particulate material descends and precipitates with 
the specific gravity difference of a solvent and a particulate material. 
[0003] To precipitate of such a particulate material, in order to maintain concentration 
uniformly, forming churning equipment has been examined. For example, with the ink jet 
type mark copy equipment indicated by JP,5-229140,A, in order to agitate effectively ink 
with high viscosity, and the ink containing a pigment with large specific gravity, the 
revolving shaft which gives an impeller and it rotation is established in an ink stores 
dept., and making it rotate with a drive motor from the outside of an ink stores dept. is 
performed. 

[0004] However, with the above-mentioned equipment, since the structure of preparing 
an impeller and a revolving shaft in an ink stores dept. is taken, while an ink stores dept. 
is enlarged, there is a problem that the drive of an impeller or a revolving shaft is required 
and equipment itself becomes complicated. Moreover, when the ink residue of an ink 
stores dept. becomes below fixed, the function of an impeller is halved and there is also a 
problem that sufficient stirring effect is not expectable. 

[0005] As what solves such a problem, the electrostatic ink jet recording device indicated 
by JP,10-286962,A is devised. In this recording device, the churning electrode of an 
opposite pair is arranged inside an ink stores dept., fixed time amount and alternating 
voltage are impressed, and a polarity is changed. Thereby, even when an electrification 
toner precipitates within an ink stores dept., the electrification toner which precipitated by 
polar change of a churning electrode moves to a low-battery side repeatedly, and a 
churning operation arises in the precipitating electrification toner, and it becomes ink of 
concentration regularity. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, since the stirring member which it has the 
passage section in which ink flows, and the direction of the ink which flows the passage 
section is changed near the above-mentioned passage section, and stirs ink is prepared 
according to the 1st ink reservoir tank of this invention, in case the above-mentioned 
passage section is flowed, the ink in an ink reservoir tank is stirred automatically. 
Therefore, sedimentation of ink can be effectively prevented with simple structure like 
before, without carrying out complication and cost rise of the structure of an ink stores 
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dept. or the recording device itself. 

[0068] Moreover, since the inclined plane to the migration direction of carriage is formed 
in the ink interior of a room which stores ink according to the 2nd ink reservoir tank of 
this invention, the ink which rocks the ink interior of a room in the migration direction of 
carriage with both-way migration of carriage produces the flow to the vertical direction 
along the above-mentioned inclined plane, and is stirred automatically. Therefore, 
sedimentation of ink can be effectively prevented with simple structure like before, 
without carrying out complication and cost rise of the structure of an ink stores dept. or 
the recording device itself. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the control controller which 
prepares the stirring electrode of a pair in an ink stores dept., impresses alternating 
voltage to a stirring electrode from the exterior of an ink stores dept., and changes a 
polarity also with the above-mentioned ink jet type recording device is required. For this 
reason, the structure of an ink stores dept. and equipment itself was complicated, and the 
cost rise of equipment or the ink stores dept. itself was not avoided, but it was unsuitable 
for the especially exchangeable ink cartridge. 

[0006] This invention was made in view of such a situation, and it aims at offer of the ink 
reservoir tank which can prevent sedimentation of ink effectively, without being able to 
stir internal ink only in passage structure or a configuration, and carrying out most of 
complication and cost rise of head structure. 



MEANS 



[Means for Solving the Problem] Let it be the 1st summary to establish a stirring means 
have the passage section in which it is the ink reservoir tank which stores the ink supplied 
to the recording head to which the ink reservoir tank of this invention carries out the 
regurgitation of the ink droplet corresponding to a printing signal in order to attain the 
above-mentioned purpose, and ink flows, change the direction of the ink which flows the 
passage section near the above-mentioned passage section, and stir ink. 
[0008] That is, the above-mentioned ink reservoir tank is equipped with the passage 
section in which ink flows, and since a stirring means to change the direction of the ink 
which flows the passage section near the above-mentioned passage section, and to stir ink 
is established, in case the above-mentioned passage section is flowed, the ink in an ink 
reservoir tank is stirred automatically. Therefore, sedimentation of ink can be effectively 
prevented with simple structure like before, without carrying out complication and cost 
rise of the structure of an ink stores dept. or the recording device itself. 
[0009] In the ink reservoir tank of this invention, it has two or more ink rooms, and when 
the stirring means is established near the passage section which is open for free passage 
in the ink room of the downstream from the ink room of the upstream, or when the 
above-mentioned stirring means is formed in the downstream of the passage section, in 
the ink reservoir tank equipped with two or more ink rooms, sedimentation of ink can be 
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prevented effectively. 

[0010] In the ink reservoir tank of this invention, when being set up so that the 
downstream opening area of the above-mentioned passage section may become smaller 
than upstream opening area, the rate of flow of the ink which passes the passage section 
becomes quick, and the stirring effectiveness improves. 

[001 1] In the ink reservoir tank of this invention, when the above-mentioned stirring 
means is formed so that ink may flow toward a top from under the ink reservoir tank of a 
busy condition, or when the above-mentioned stirring means is formed so that the vortex 
of ink may be generated at the ink room of the downstream, sedimentation of ink can be 
effectively prevented with simple structure. 

[0012] Moreover, the ink reservoir tank of this invention is an ink reservoir tank which 
stores the ink supplied to the recording head which is carried in the carriage which carries 
out both-way migration along with a record medium, and carries out the regurgitation of 
the ink droplet corresponding to a printing signal, and makes it the 2nd summary to form 
the inclined plane to the migration direction of carriage in the ink interior of a room 
which stores ink. 

[0013] That is, since the inclined plane to the migration direction of carriage is formed in 
the ink interior of a room which stores ink, the ink which rocks the ink interior of a room 
in the migration direction of carriage with both-way migration of carriage produces the 
flow to the vertical direction along the above-mentioned inclined plane, and the above- 
mentioned ink reservoir tank is stirred automatically. Therefore, sedimentation of ink can 
be effectively prevented with simple structure like before, without carrying out 
complication and cost rise of the structure of an ink stores dept. or the recording device 
itself. 

[0014] In the ink reservoir tank of this invention, when the above-mentioned inclined 
plane is formed in the base of an ink room, even if the ink of the ink interior of a room 
runs short, it stirs effectively. 
[0015] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is 
explained in detail. 

[0016] Drawing 1 is drawing showing an example of the circumference structure of an 
ink jet type recording device where the ink reservoir tank of this invention is applied. 
This equipment is equipped with the carriage 75 with which the recording head 73 was 
attached while the ink cartridge (henceforth a "cartridge") 1 to which this invention was 
applied is carried. 

[0017] It connects with a stepping motor 79 through a timing belt 77, and the above- 
mentioned carriage 75 is guided at a guide bar 78, and carries out both-way migration in 
the paper width direction (main scanning direction) of the recording paper 76. The above- 
mentioned carriage 75 presents the core box opened in the upper part, and a cartridge 1 is 
carried, while being attached in the recording paper 76 and the field (this example 
inferior surface of tongue) which counters so that it may be exposed of the nozzle side of 
a recording head 73. 

[0018] And ink being supplied to the above-mentioned recording head 73 from a 
cartridge 1, and moving carriage 75, recording paper 76 top face is made to breathe out 
an ink droplet, and an image and an alphabetic character are printed by the dot matrix on 
the recording paper 76. 
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[0019] Drawing 2 and drawing 3 are the decomposition perspective views showing the 
above-mentioned cartridge 1. This cartridge 1 is equipped with the body 2 of a container 
of the flat shape of a rectangle with which one field (right lateral in drawing 2 ) carried 
out opening, and the lid 3 which closes the above-mentioned opening. The above- 
mentioned body 2 of a container and the lid 3 are formed by each from synthetic resin. 
[0020] Drawing 4 shows the condition of having seen the above-mentioned body 2 of a 
container from the opening side. The ink feed hopper 4 is formed in the apical surface 
(this example inferior surface of tongue) of the path of insertion of the above-mentioned 
body 2 of a container, and the stop members 5 and 6 are formed in the side face of the 
right and left in drawing 4 in one with the body 2 of a container, respectively. The valve 
element (not shown) which opens by insertion of an ink supply needle is held in the 
above-mentioned ink feed hopper 4. In addition, in drawing 2 and drawing 3 , 2B is a 
crevice in which the storage means (not shown) formed in the lower part of the stop 
member 5 by the side of the ink feed hopper 4 is held. 

[0021] Two ****s of the interior of the above-mentioned body 2 of a container are 
carried out up and down with the wall 10 prolonged so that it may be on the ink feed 
hopper 4 side with a declivity a little in an abbreviation horizontal direction. The field 
below the above-mentioned wall 10 is formed in the 1st ink room 1 1 in which ink is held. 
[0022] The field above the above-mentioned wall 10 gives the internal surface of the 
body 2 of a container, and the clearance between abbreviation regularity by the frame 14 
including a wall 10, and is divided. The atmospheric-air free passage way 13 and 13' 
which make the 1st ink room 1 1 open for free passage with atmospheric air through a 
through-hole 67 with the clearance formed between the above-mentioned frame 14 and 
the internal surface of the body 2 of a container and the wall 12 prepared in the bulb hold 
room 8 side of the above-mentioned frame 14 are formed. Welding of the lid 3 is carried 
out to the above-mentioned wall 12 and the peripheral wall of the body 2 of a container, 
and atmospheric-air free passage way 13' is formed. 

[0023] The interior of the above-mentioned frame 14 is divided into right and left by the 
wall 15 prolonged in the lengthwise direction where free passage opening 15A to which 
ink circulates was formed in the pars basilaris ossis occipitalis. And the field located in 
the right-hand side of the illustration divided with the above-mentioned wall 15 is formed 
in the 3rd ink room 16 which sucks up the ink of the 1st ink room 1 1 and is stored 
temporarily. Moreover, the field located in the left-hand side of illustration is formed in 
the 3rd ink room 17 in which the differential pressure regulating valve which consists of 
a film valve 52 and spring 50 grade is held. 

[0024] The free passage passage 18 which connects the between the 3rd ink room 16 and 
near the base 2 A of the body 2 of a container, and introduces the ink of the 1st ink room 
1 1 into the 3rd ink room 16 is formed in the field corresponding to the 3rd ink room 16 of 
the above-mentioned 1st ink room 1 1. The rectangular field where the perimeter was 
surrounded with the wall 19 is formed in the lower part of the above-mentioned free 
passage passage 18, and the free passage openings 19A and 19B are formed in the lower 
part and top face at the above-mentioned wall 19, respectively. 

[0025] The above-mentioned free passage passage 18 forms groove crevice 18A in the 
front face (the field of the opposite side is hereafter called "front face of the body 2 of a 
container" the opening side of the body 2 of a container) of the body 2 of a container, and 
is formed by closing this crevice 18A with the film (not shown) of air barrier property. 
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[0026] And the upper part is open for free passage with the 3rd ink room 16 through the 
free passage opening 47, opening (not shown) is formed in the field of the rectangle 
surrounded with the lower wall 19, and the above-mentioned free passage passage 18 is 
open for free passage with the 1st ink room 1 1. By this, it is open for free passage 
through the 1st ink room 1 1, a buffer room, and the free passage passage 18, the ink of 
the 1st ink room 1 1 is introduced into the 3rd ink room 16, and it gets. 
[0027] Moreover, the ink inlet 20 used in case ink is poured into the 1st ink room 1 1 is 
formed in the part which counters the free passage passage 18 at base 2A of the body 2 of 
a container. Furthermore, near the above-mentioned ink inlet 20, the air exhaust port 21 
which discharges air in the case of ink impregnation is formed. 
[0028] The wall 22 which separates predetermined spacing between top-face 14A of a 
frame 14, and is prolonged in a longitudinal direction is formed in the above-mentioned 
3rd ink room 17. Moreover, the above-mentioned 3rd ink room 17 is divided with the 
wall 24 which presents the approximate circle arc which followed the above-mentioned 
wall 22, and the part surrounded by the above-mentioned wall 24 has become the field in 
which the differential-pressure-regulating-valve hold room 33 and the filter hold room 34 
are formed. 

[0029] Furthermore, while forming the differential-pressure-regulating-valve hold room 
33 in the front-face side of the thickness direction of the field surrounded with the wall 24 
of the above-mentioned approximate circle arc, and the field which counters, 2 ****s is 
carried out in the thickness direction with the wall 25 so that the filter hold room 34 may 
be formed in an opening side. The filter attachment section 31 of the cartridge to which 
joining of the filter 55 is carried out, and it fixes a filter 55 is formed in the interior of the 
above-mentioned filter hold room 34. Ink circulation opening 25A which leads the ink 
which passed the filter 55 to the differential -pressure-regulating-valve hold room 33 is 
prepared in the above-mentioned wall 25. 

[0030] The partition wall 26 equipped with free passage opening 26A between walls 10 is 
formed in the lower part of the wall 24 of the above-mentioned approximate circle arc, 
and the downstream (left-hand side in drawing 4 ) is formed in the 4th ink room 23 from 
this wall 26. Moreover, between the wall 24 of the above-mentioned approximate circle 
arc, and a frame 14, the partition wall 27 prolonged in a lengthwise direction in 
preparation for the lower part in free passage opening 27A is established, and ink passage 
28A is formed. 

[0031] Moreover, while following the upper limit section of the above-mentioned wall 
27, the wall 30 of the shape of radii formed so that it might connect with the wall 24 and 
wall 22 of an approximate circle arc is formed. And the field surrounded by the radii wall 
30 of the above is formed in the ink circulation space 9. 

[0032] And ranging over the wall 30 of the shape of radii which forms the above- 
mentioned ink circulation space 9, the through hole 29 of the configuration which 
connected the great circle and the small circle is formed. And the great-circle side of the 
above-mentioned through hole 29 is open for free passage in the upper part of ink 
passage 28A, and the small-circle side of a through hole 29 is open for free passage in the 
upper part of the filter hold room 34 through free passage opening 24A prepared in the 
point of the wall 24 of an approximate circle arc. Thereby, ink passage 28 A and the filter 
hold room 34 are open for free passage through the above-mentioned through hole 29. 
[0033] And the ink which passed the free passage openings 15A, 26A, and 27A from the 
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3rd ink room 16, and flowed into ink passage 28 A passes through the ink circulation 
space 9, and flows into the great-circle side of a through hole 29. Subsequently, the ink 
which flowed into the through hole 29 flows into the filter hold room 34 through free 
passage opening 24A from the small-circle side of a through hole 29. [0034] Here, the 
stirring member 7 which the direction of the ink which passed free passage opening 1 5A 
is changed to the part of the downstream of free passage opening 15A to which ink flows 
toward the 3rd ink room 17 of the downstream from the 3rd ink room 16 of the upstream, 
and stirs ink into it is formed. 

[0035] The above-mentioned stirring member 7 and its circumference structure are 
explained in detail using drawing 5 which is an enlarged drawing. The above-mentioned 
free passage opening 15A is formed in the lower limit section of a wall 15 which divides 
the 3rd ink room 16 and the 3rd ink room 17, and the ink of the 3rd ink room 16 flows to 
the 3rd ink room 17 in accordance with the wall 10 which forms the bottom of the 3rd ink 
room 16 and the 3rd ink room 17. From opening of the upstream, opening area is formed 
so that it may become small, and it raises the rate of flow of the ink which flows free 
passage opening 1 5 A, and the opening of the downstream deals in the above-mentioned 
free passage opening 15 A. 

[0036] And the above-mentioned stirring member 7 is projected and formed in the 
location of the downstream from the above-mentioned free passage opening 15A of the 
wall 10 which forms the bottom of the 3rd ink room 17. Acclivity side 7A the flow of the 
ink which passed free passage opening 15A is made to go to the part which meets 
downstream opening of free passage opening 15A up is formed in the above-mentioned 
stirring member 7. The ink which flowed free passage opening 15A and flowed into the 
3rd ink room 17 by this flows toward a top from the bottom. 

[0037] Gradually [ top ], as for the above-mentioned inclined plane 7 A, whenever [ tilt- 
angle ] is formed so that it may become large. Thereby, the ink which flowed up along 
with inclined plane 7A may have comes to generate a vortex in the 3rd ink room 17. 
[0038] On the other hand, the lower part and the ink feed hopper 4 of the above- 
mentioned differential-pressure-regulating- valve hold room 33 are opened for free 
passage by the passage which consists of wrap air blocking film (not shown) the groove 
crevice 35 formed in the front-face side, and this crevice 35. Thereby, the ink which 
flowed into the filter hold room 34 is filtered with a filter 55, passes through hole 25A, 
and flows to the ink feed hopper 4 from the passage formed through the differential- 
pressure-regulating-valve hold room 33 in a crevice 35. 

[0039] On the other hand, the rill 36 which moves in a zigzag direction so that passage 
resistance may become high if possible, and the broad slot 37 which is open for free 
passage to the above-mentioned rill 36, and surrounds the differential-pressure- 
regulating-valve hold room 33 and the perimeter of a rill 36 are formed in the front face 
of the body 2 of a container. Moreover, the rectangle-like crevice 38 is formed in the field 
corresponding to the 3rd ink room 16 in the front face of the above-mentioned body 2 of 
a container. 

[0040] In the rectangle crevice 38 of the above, the frame part 39 and the rib 40 are 
formed in the condition of falling by one step. And the inside of the rectangle crevice 38 
of the above is formed in the atmospheric-air draught chamber which is open for free 
passage to atmospheric air through a rill 36 and a slot 37 by stretching the breathable film 
(not shown) which has ** ink nature in these. 
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[0041] A through hole 41 is drilled by the inner side of the above-mentioned crevice 38, 
and the long and slender field 43 divided with the wall 42 in the 3rd ink room 16 is open 
for free passage. Moreover, in the field by the side of a front face, the rill 36 is open for 
free passage from the breathable film of the above-mentioned crevice 38. furthermore, 
the above ~ the through hole 44 is drilled in the through hole 41 of the long and slender 
field 43, and the edge of the opposite side. This through hole 44 is opened for free 
passage by the bulb hold room 8 which is an atmospheric-air open-valve room through 
the through hole 46 drilled so that it might be open for free passage with the slot 45 for a 
free passage formed in the front-face side of the body 2 of a container, and the above- 
mentioned slot 45. 

[0042] That cartridge insertion side (this example under) is opened wide, the bulb hold 
room 8 is formed possible [ penetration of the piece of discernment and bulb actuation 
lever which were formed in the body of a recording apparatus ], and the atmospheric-air 
open valve which opens by penetration of an actuation lever and always maintains an 
open-valve condition is held in the upper part. 

[0043] drawing 6 - the above-mentioned filter hold room 34 and a differential-pressure- 
regulating-valve hold room ~ about 33 cross-section structure is shown. In addition, the 
right-hand side of illustration is a front-face side of the body 2 of a container with the 
differential-pressure-regulating- valve hold room 33. It is constituted with a spring 50 and 
the ingredient in which elastic deformation, such as an elastomer, is possible by the 
above-mentioned differential-pressure-regulating-valve hold room 33, and the film valve 
52 which equipped the core with the through hole 51 is held in it. That perimeter has 
annular heavy-gage part 52A, and the above-mentioned film valve 52 is being fixed to 
the body 2 of a container through the frame part 54 formed in this heavy-gage part 52A at 
one. Moreover, an end is contacted by spring receptacle section 52B of a film valve 52, 
and the above-mentioned spring 50 is contacted and supported by spring receptacle 
section 53 A of the lid 53 with which the other end covers with the lid of the differential- 
pressure-regulating-valve hold room 33. 

[0044] In addition, in drawing, 56 and 57 are air blocking film stuck on the front-face [ of 
the body 2 of a container ], and effective area side. Joining of the air blocking film 56 is 
carried out to walls 10, 15, 22, 24, 30, and 42, a frame 14, and the partition walls 26 27 
and 32. 

[0045] The ink which passed ink circulation opening 25A through the filter 55 by such 
configuration has circulation prevented by the film valve 52. If the pressure of the ink 
feed hopper 4 declines in this condition, a film valve 52 will resist the energization force 
of a spring 50 with that negative pressure, it will separate from valve seat section 25B, 
and ink will flow into the ink feed hopper 4 via the passage which passed through the 
through hole 5 1 and was formed in the crevice 35. 

[0046] If the ink pressure of the ink feed hopper 4 rises to a predetermined value, a film 
valve 52 will be ****(ed) by valve seat section 25B according to the energization force 
of a spring 50, and circulation of ink will be intercepted. Ink can be discharged from the 
ink feed hopper 4, maintaining fixed negative pressure by repeating such actuation. 
[0047] Drawing 7 shows the cross-section structure of the bulb hold room 8 for an 
atmospheric-air free passage. A through hole 60 is drilled by the wall which divides the 
above-mentioned bulb hold room 8, and in the perimeter, the press member 61 
constituted by elastic members, such as rubber, here is supported by the body 2 of a 
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container, and is inserted movable. At the tip by the side of penetration of the above- 
mentioned press member 61, the valve element 65 which was supported by the elastic 
member 62 and was always energized by the through hole 60 is arranged. In this 
example, as for the above-mentioned elastic member 62, the flat spring by which the 
lower limit was fixed by the projection 63 and the center section was regulated by the 
projection 64 is used. 

[0048] On the other hand, the arm 66 is arranged in the opposite side of the above- 
mentioned press member 61. The above-mentioned arm 66 is being fixed to the body 2 of 
a container through rotation supporting-point 66A to which the path-of-insertion side 
(this example lower limit) of that cartridge 1 is located inside the actuation lever 70 
mentioned later. Moreover, that drawing side (this example upper part side) has projected 
the above-mentioned arm 66 aslant to the admission passage of the actuation lever 70. 
Heights 66B which oppresses the press member 61 is formed at the tip of the above- 
mentioned arm 66. By such configuration, the through-hole 67 prepared in the upper part 
of the 1st ink room 1 1 is connected to the crevice 38 for an atmospheric-air free passage 
through a through hole 60 at the time of valve opening of a valve element 65. 
[0049] As shown in drawing 8 , when the cartridge holder 71 with which the actuation 
lever 70 was set up by the inferior surface of tongue is loaded with a cartridge 1 , the arm 
66 toward which the actuation lever 70 inclined is contacted, and heights (press member) 
61 are made to incline in a valve element 65 side with pushing of a cartridge 1 by such 
configuration. Thereby, a valve element 65 separates and makes atmospheric air open the 
crevice 38 for an atmospheric-air free passage wide through the through hole 46 
mentioned above, a slot 45, a through hole 44, a field 43, and a through hole 41 from a 
through hole 60. 

[0050] Moreover, since an arm 66 loses support of the actuation lever 70 when drawn out 
from the cartridge holder 71, a valve element 65 blocks a through hole 60 according to 
the energization force of a flat spring 62, and a free passage with an ink hold field and 
atmospheric air is severed. In addition, in drawing, a sign 72 shows the ink supply needle 
which supplies ink to the ink jet recording head 73. 

[0051] Where all the members, such as a valve, are included in the body 2 of a container 
as mentioned above, air blocking film is stuck on a front face so that the field in which 
the crevice is formed at least may be covered. Thereby, the capillary which serves as an 
atmospheric-air free passage way with a crevice and a film is formed in a front-face side. 
[0052] Moreover, air blocking film 56 is stuck on opening of the body 2 of a container by 
heat joining etc. so that it may become in airtight to each wall mentioned above. And a 
lid 3 is put from moreover and joining etc. is fixed. The closure is carried out so that the 
field divided with each wall may be open for free passage through free passage opening 
or opening by this. 

[0053] Furthermore, the closure also of the opening side of the bulb hold room 8 is 
similarly carried out by heat joining by air-blocking-film 56', and a cartridge 1 is made to 
it. Thus, by taking the structure which closes an ink hold field by air-blocking-film 56 
grade, it becomes possible it not only can to fabricate the body 2 of a container easily, but 
to absorb rocking of the ink resulting from reciprocation of carriage according to film 
deformation of air blocking film 56, and to maintain an ink pressure as uniformly as 
possible. 

[0054] Subsequently, while inserting an ink filling pipe in the ink inlet 20, where the air 
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exhaust port 21 is opened wide, the fully deaerated ink is poured in. After impregnation is 
completed, the ink inlet 20 and the air exhaust port 21 are closed with a film or a plug. 
[0055] Thus, since a free passage with atmospheric air is severed by the valve etc. and the 
constituted cartridge 1 is saved, whenever [ degassing / of ink ] is fully maintained. 
[0056] And in case the cartridge holder 71 is loaded with a cartridge 1, as advanced and 
mentioned above to the location where the ink feed hopper 4 is inserted in the ink supply 
needle 72, a through hole 60 is wide opened with the actuation lever 70, an ink hold field 
is open for free passage to atmospheric air, and the bulb of the ink feed hopper 4 is also 
opened with the ink supply needle 72. 

[0057] The cartridge holder 71 is normally equipped with a cartridge 1, and if printing is 
performed and ink is consumed by the recording head 73, since the pressure of the ink 
feed hopper 4 will fall below to default value, a film valve 52 is opened wide as 
mentioned above. Moreover, if the pressure of the ink feed hopper 4 rises, a film valve 52 
will close the valve. Thus, the ink maintained by predetermined negative pressure flows 
into a recording head 73. 

[0058] If consumption of the ink in a recording head 73 advances, the ink of the 1st ink 
room 1 1 will flow into the 3rd ink room 16 through the free passage passage 18. The air 
bubbles which flowed in here go up by buoyancy, and only ink flows into the 3rd ink 
room 17 via lower free passage opening 15A. 

[0059] At this time, as shown in drawing 9 , the ink which passed free passage opening 
15A from the 3rd ink room 16 flows along with inclined plane 7A of the stirring member 
7, raising the rate of flow, changes a direction and flows toward the upper part. And flow 
is interrupted with the wall 24 of the shape of radii formed in the 3rd ink room 1 7, a 
vortex is generated in the 3rd ink room 17, and ink is stirred. 

[0060] And the ink in the stirred 3rd ink room 17 passes free passage opening 26A of a 
wall 26 which divides the filter hold room 34, passes along the 4th ink room 23, and 
flows into ink passage 28A. 

[0061] The ink which flowed ink passage 28 A flows into the ink circulation space 9. The 
ink which passed through the above-mentioned ink circulation space 9 flows a small- 
circle side from the great-circle side of a through hole 29, passes free passage opening 
24A, and flows into the upper part of the filter hold room 34. 

[0062] Subsequently, the ink which flowed into the filter hold room 34 flows into the ink 
feed hopper 4 with predetermined negative pressure by the switching action of a film 
valve 52, as it is filtered with a filter 55, through hole 25A is passed, and it flows into the 
differential-pressure-regulating-valve hold room 33 and being mentioned above. 
[0063] Here, since atmospheric air is open for free passage through the atmospheric-air 
free passage way 13, 13', and a through-hole 67 and the 1st ink room 1 1 is maintained by 
atmospheric pressure, it is not negative pressure's occurring and checking the flow of ink. 
[0064] Thus, in the above-mentioned cartridge 1, since the stirring member 7 which the 
direction of ink is changed from the 3rd ink room 16 to the downstream of free passage 
opening 15A to which ink flows toward the 3rd ink room 17, and stirs ink is formed, in 
case the above-mentioned free passage opening 15A is flowed, the ink in a cartridge 1 is 
stirred automatically. Therefore, sedimentation of ink can be effectively prevented with 
simple structure like before, without carrying out complication and cost rise of the 
structure of an ink stores dept. or the recording device itself. 
[0065] Drawing 10 and drawing 1 1 show the gestalt of operation of the 2nd of this 
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invention. In this example, the inclined plane 32 to the migration direction (the arrow 
head B of illustration) of carriage 75 is formed in the base of the 3rd ink room 17. As for 
the above-mentioned inclined plane 32, the bottom is formed so that whenever [ tilt-angle 
] may become gradually large. 

[0066] By this, the ink which rocks the inside of the 3rd ink room 17 in the migration 
direction of carriage 75 with both- way migration of carriage 75 produces the flow to the 
vertical direction along the above-mentioned inclined plane 32, and serves as an eddy, 
and it stirs automatically. Moreover, since it is formed in the base of the 3rd ink room 17, 
the above-mentioned inclined plane 32 is effectively stirred, even if the ink in the 3rd ink 
room 17 runs short. Except it, it is the same as that of the gestalt of the above-mentioned 
implementation, and the same sign is given to the same part. Also by this cartridge, the 
same operation effectiveness as the gestalt of the above-mentioned implementation is 
done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the ink jet type recording device with 
which this invention is applied. 

[Drawing 2] It is the decomposition perspective view showing the gestalt of 1 operation 
of the ink cartridge to which this invention was applied. 

[Drawing 3] It is the decomposition perspective view showing the above-mentioned ink 
cartridge. 

[Drawing 4] It is drawing showing the condition of opening of the body of a container. 
[Drawing 5] It is the enlarged drawing showing the circumference structure of a stirring 
member. 

[Drawing 6] It is the enlarged drawing showing the cross-section structure of a negative 
pressure generating means hold room. 

[Drawing 7] It is the enlarged drawing showing the cross-section structure of the bulb 

hold room for an atmospheric-air free passage. 

[Drawing 8] It is drawing showing an example of a cartridge holder. 

[Drawing 9] It is the explanatory view showing an operation of the above-mentioned ink 

cartridge. 

[Drawing 101 It is drawing showing the ink cartridge of the gestalt of operation of the 2nd 
of this invention. 

[Drawing 1 1] It is the A-A sectional view showing the above-mentioned ink cartridge. 
[Description of Notations] 

1 Ink Cartridge 

2 Body of Container 

3 Lid 

4 Ink Feed Hopper 

5 Six Stop member 

7 Stirring Member 

8 Bulb Hold Room 

9 Ink Circulation Space 
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10 Wall 

11 1st Ink Room 

12 Wall 

13 Atmospheric-Air Free Passage Way 

14 Frame 
14A Top face 

15 Wall 

15A Free passage opening 

16 2nd Ink Room 

17 3rd Ink Room 

1 8 Free Passage Passage 
1 8 A Crevice 

19 Wall 

19A, 19B Free passage opening 

20 Ink Inlet 

21 Air Exhaust Port 

22 Wall 

23 4th Ink Room 

24 25 Wall 

25A Ink circulation opening 

25B Valve seat section 

26 27 Partition wall 

26A, 27A Free passage opening 

28 Ink Passage 

29 Through Hole 

30 Wall 
30A Crevice 

3 1 Filter Attachment Section 

32 Inclined Plane 

33 Differential-Pressure-Regulating- Valve Hold Room 

34 Filter Hold Room 

35 Crevice 

36 Rill 

37 Slot 

38 Crevice 

39 Frame Part 

40 Rib 

41 Through Hole 

45 Slot 

46 Through Hole 

47 Free Passage Opening 

50 Spring 

51 Through Hole 

52 Film Valve 

52A Heavy-gage part 

52B, 53A Spring receptacle section 
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53 Lid 

54 Frame Part 

55 Filter 

56, 56', 57 air blocking film 

60 Through Hole 

61 Press Member 

62 Elastic Member 

63 64 Projection 

65 Valve Element 

66 Arm 

66A Rotation supporting point 
66B Heights 

67 Through-hole 

70 Actuation Lever 

71 Cartridge Holder 

72 Ink Supply Needle 

73 Recording Head 

75 Carriage 

76 Recording Paper 

77 Timing Belt 

78 Guide Bar 

79 Stepping Motor 
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